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THE  CALL  OF  BLUE  WATERS 


A  Reading  Course  on  Seamanship,  Navigation  and 
Marine  Engineering,  for  Men  in  the  Service  and  in 
the  Merchant  Marine. 

Stately  Spanish  galleon  coming  from  the  Isthmus, 

Dipping  through  the  Tropics  by  the  palm-green  shores, 

With  a  cargo  of  diamonds,  emeralds,  amethysts, 

Topazes,  and  cinnamon,  and  gold  moidores. 

Dirty  British  coaster  with  a  salt-caked  smokestack, 

Butting  through  the  Channel  in  the  mad  March  days, 

With  a  cargo  of  Tyne  coal,  road-rails,  pig-lead, 

Firewood,  ironware,  and  cheap  tin  trays. 

—  From  “Salt  Water  Ballads’ ’  by  John  Masefield. 

No  man  with  a  glimmer  of  romance  in  his  soul  can  read  about  the 
things  of  the  sea  without  a  thrill.  He  who  tunes  his  mind  to  hear  the 
ocean  calling,  and  who  fares  forth  intent  upon  the  free  life  of  the  sea, 
hardship  and  all,  is  shaping  his  way  toward  a  pleasant  port.  No 
wider  career  offers  to-day  than  that  of  the  sea.  No  better  understand¬ 
ing  of  the  inmost  meaning  of  man’s  heart  can  be  reached  than  that 
gained  on  the  implacable  waters  where  men  are  measured  for  their 
ability  alone. 

Tyre  has  had  but  seven  true  heirs,  and  the  United  States  is  one  of 
them.  With  naturally  maritime  people,  with  magnificent  harbors, 
America  has  forgotten  her  heritage.  The  American  flag,  until  1918, 
has  been  a  curiosity  in  foreign  waters;  but  one  year  has  wrought  a 
miracle. 

MAKING  AMERICA  SHIP-MINDED. 

As  Mr.  Hurley  says,  “We  must  make  America  ship-minded.  We 
are  so  little  ship-minded  to-day  that  it  is  chiefly  the  difficulties  of 
operation  which  occupy  the  thoughts  of  those  who  are  giving  any 
attention  whatever  to  our  merchant  marine  of  to-morrow.”  What 
Mr.  Hurley  calls  “operation,”  is  a  diverse  and  fascinating  science. 
It  implies  navigation,  seamanship,  and  marine  engineering — red- 
blooded  callings,  all  of  them,  demanding  the  nerve  and  sinew,  the 
alertness  and  endurance  of  manhood  in  its  finest  and  most  virile  form. 

We  can  make  American  blood  leap  again  in  response  to  the  splendid 
sea  stories  of  Dana,  Bullen,  and  Conrad.  The  stories  and  the  study- 
books  herein  listed  will  create  the  interest  and  give  the  understanding 
without  which  no  real  progress  is  made.  For  real  seamanship  of  a 
smartness  and  skill  which  made  American  sailors  what  they  were  in 
early  days  we  go  to  some  of  the  recent  carefully  prepared  books,  to 
supplement  daily  routine  and  experience. 
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The  marine  engineer,  the  man  of  high  adventure  on  whose  shoulders 
falls  the  care  of  the  engines  and  machinery  of  the  ship,  has  had  splendid 
things  done  for  him  in  the  way  of  books;  and  every  man  on  board  ship 
has  an  interest  in  navigation,  by  which  the  sun  and  the  stars  are  made 
to  serve  as  guides  and  milestones  as  the  vessel  plows  her  true  course 
across  the  wide  ocean.  Even  the  man  who  has  had  little  mathematics 
can  understand  the  principles  from  some  of  the  books  now  available. 

On  ship  as  on  land  there ’s  a  world  of  help  in  an  old  quotation :  “The 
average  man  learns  from  his  own  experience;  the  wise  man  learns 
from  the  experience  of  others.”  Seamanship  can  not  be  learned  from 
books  alone;  and  no  man  can  hope  to  know  the  whole  of  sea  lore 
from  his  own  experience.  But  experience,  interpreted  and  inspired 
by  practical  books,  makes  the  combination  that  wins  success. 

THE  READING  COURSE. 

The  reading  of  10  of  the  following  books,  including  two  from  each 
section,  is  required  to  win  the  certificate  of  the  Bureau  of  Education 
described  on  page  5.  But  this  list  is  meant  also  to  encourage  the 
reading  of  single  volumes  by  those  who  do  not  care  to  undertake  the 
whole  course. 

SECTION  1. 

1.  Marvin,  W.  L.  The  American  Merchant  Marine.  Scribner.  $2. 

2.  Dana,  R.  H.  Two  Years  Before  the  Mast.  Various  editions  from 

90  cents  to  $2. 

3.  Bullen,  F.  T.  Cruise  of  the  Cachalot.  Grosset  &  Dunlap.  75 

cents. 

4.  Conrad,  Joseph.  Typhoon;  or,  The  Shadow  Line.  Doubleday 

Page  &  Co.  $1.  50  each. 

SECTION  2. 

5.  Knight,  A.  E.  Modern  Seamanship.  Van  Nostrand.  $6.50. 

6.  Riesenberg,  Felix.  Men  on  Deck.  Van  Nostrand.  $3. 

7.  Doane,  E.  P.  Seamanship.  Rudder  Pub.  Co.  $1.25. 

8.  O’Donnell,  E.  E.  Merchant  Marine  Manual.  Yatchman’s  Guide. 

$1. 

9.  Walton,  Thomas.  Know  Your  Own  Ship.  12th  edition.  Lippin- 

cott.  $3. 

SECTION  3. 

10.  Glass,  E.  R.  (Ed.)  Blue  Book  of  Facts  on  Marine  Engineering. 

2d  ed.  Ocean  Pub.  Co.  $2.50. 

11.  Lucas,  &  Others.  Audel’s  New  Marine  Engineers’ Guide.  Audel. 

$3. 
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12.  Dyson,  C.  W.  Practical  Marine  Engineering.  7th  ed.  Aldrich. 

$6. 

13.  Dinger,  H.  C.  Handbook  for  the  Care  and  Operation  of  Naval 

Machinery.  3d  ed.  Van  Nostrand.  $3. 

SECTION  4. 

14.  Henderson,  W.  J.  Elements  of  Navigation.  Harper.  $1.50. 

15.  Jacoby,  Harold.  Navigation.  Macmillan.  $2.25. 

16.  Lecky,  S.  T.  S.  Wrinkles  in  Practical  Navigation.  18th  ed- 

Van  Nostrand.  $10. 

17.  Bowditch,  Nathaniel.  American  Practical  Navigator.  U.  S. 

Hydrographic  Office.  $1.80.  So  technical  that  the  beginner 
needs  to  approach  it  through — 

18.  Bradford,  Gershom.  Whvs  and  Wherefores  of  Navigation.  Van 

Nostrand.  $2. 


In  the  preparation  of  this  course  valuable  assistance  was  given  by  Felix  Riesenberg, 
editor  National  Marine,  formerly  commanding  school-ship  Newport ,  and  by  the  Los 
Angeles  Public  Library.  One  of  a  series  of  “After-War  Reading  Courses”  edited  for 
the  United  States  Bureau  of  Education  and  the  American  Library  Association,  by 
Joseph  L.  Wheeler,  librarian,  Youngstown  Public  Library. 
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THE  CERTIFICATE. 

A  certificate,  of  which  the  above  is  a  reduced  facsimile,  will  be given 
to  any  person  who  reads  the  books  required  in  the  course  on  the  pre¬ 
vious  page.  Send  to  the  United  States  Bureau  of  Education, 
Washington,  D.  C.,  your  name,  address,  age,  the  date  of  beginning 
the  course,  and  name  of  the  course  you  wish  to  undertake.  Each 
course  must  be  completed  within  three  years.  Notify  the  bureau  at  the 
time  each  book  is  begun.  When  it  is  finished,  send  a  summary  of  it. 
This  summary  must  include  information  from  at  least  three  parts  of 
the  book. 


BORROW  THESE  BOOKS  FROM  YOUR  PUBLIC  LIBRARY. 

By  application  to  your  local  library  or  your  State  library  you  may 
be  able  to  borrow  these  books.  They  can  be  purchased  through  your 
book  dealer.  The  Bureau  of  Education  does  not  furnish  books. 

If  you  wish  to  enroll  in  this  or  any  other  of  the  courses  issued  by  the 
United  States  Bureau  of  Education,  fill  out  the  blank  application  form 
given  herewith,  tear  it  off  and  return  it  to  the  United  States  Bureau 
of  Education,  Washington.  D.  C.,  being  careful  to  give  the  name  and 
number  of  the  course  desired.  If  you  live  in  any  one  of  the  follow¬ 
ing  States,  instead  of  returning  the  application  to  the  Bureau  of 
Education,  send  it  to  the  address  given  for  your  State: 

Arizona. — Frank  C.  Lockwood.  Extension  Division,  University  of 
Arizona,  Tucson,  Ariz. 
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Indiana. — Walton  S.  Bittner,  Extension  Division,  University  of 
Indiana,  Bloomington,  Ind. 

Iowa. — 0.  E.  Klingaman,  Extension  Division,  University  of  Iowa, 
.  Iowa  City,  Iowa. 

Kentucky. — Wellington  Patrick,  Extension  Division,  University  of 
Kentucky,  Lexington,  Ky. 

North  Dakota. — Albert  S.  Yoder,  Extension  Division,  University  of 
North  Dakota,  Grand  Forks,  N.  Dak. 

South  Carolina. — Reed  Smith,  Extension  Division,  University  of 
South  Carolina,  Columbia,  S.  C. 

South  Dakota. — John  C.  Tjaden,  Extension  Division,  University  of 
South  Dakota,  Vermillion,  S.  Dak. 

Virginia. — Charles  G.  Maphis,  Extension  Division,  University  of 
Virginia,  Charlottesville,  Va. 

Wisconsin. — Louis  E.  Reber,  Extension  Division,  University  of 
Wisconsin,  Madison,  Wis. 

The  following  courses  are  ready  for  distribution : 

Course  1.  The  Great  Literary  Bibles. 

2.  Masterpieces  of  the  World’s  Literature. 

3.  A  Reading  Course  for  Parents. 

4.  Miscellaneous  Course  for  Boys. 

5.  Miscellaneous  Course  for  Girls. 

6.  Thirty  Books  of  Great  Fiction. 

7.  Thirty  World  Heroes. 

8.  American  Literature. 

9.  Thirty  American  Heroes. 

10.  American  History. 

11.  France  and  Her  History. 

After- War  Course  No.  12. — Heroes  of  American  Democracy — What 
Yesterday  Means  for  To-day. 

No.  13. — The  Call  of  Blue  Waters — A  Reading  Course  of  Seaman¬ 
ship,  Navigation,  and  Marine  Engineering  for  Men  in  the  Sendee 
and  the  Merchant  Marine. 

No.  14. — Iron  and  Steel — A  Reading  Course  on  the  Manufacture  of 
Iron  and  Steel,  including  the  Blast  Furnace,  Metallurgy  of  Steel, 
and  Its  Manipulation  Into  Various  Products. 

No.  15. — Shipbuilding — A  Reading  Course  on  the  Shipbuilding 
Industry — The  Shipyard,  Steel  Ships,  Preparing  the  Framework, 
Erecting  the  Hull,  Wood  Ships,  and  Ship  fitting. 

No.  16. — Machine  Shop  Work — A  Reading  Course  on  Machine 
Shop  Work  in  its  various  Branches. 
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DEPARTMENT  OF  THE  INTERIOR 

BUREAU  OF  EDUCATION 

WASHINGTON 


Home  Education  Division 


Kindly  fill  out  and  return  th  is  hlarik: 

N  ame . 

Street  and  number . 

Or  rural  delivery  route . 

City . ;  County . ;  State.. 

Age . ;  Sex . ;  Occupation 

Education . ' . 


Course  for  which  you  register 

Date  of  beginning  course _ 

Remarks . 
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IRON  AND  STEEL 


A  Reading  Course  on  the  Manufacture  of  Iron  and  Steel, 
Including  the  Blast  Furnace,  Metallurgy  of  Steel,  and  Its 
Manipulation  Into  Various  Products. 

Our  great  production  of  iron  and  steel  made  possible  the  winning  of 
the  war,  and  practically  everything  with  which  we  come  in  daily  con¬ 
tact  has  resulted  from  some  utilization  of  iron  or  steel.  The  United 
States  has  been  producing  these  materials  at  the  rate  of  50,000,000  tons 
per  year.  The  manufacture  of  such  a  vast  product  is  naturally  charac¬ 
terized  by  extensive  use  of  time-saving  and  obstacle-conquering 
machinery.  Specialization  is  essential  and  the  industry  is  more  and 
more  dependent  on  men  of  training. 

Our  own  steels  have  become  of  higher  grade  through  the  manufacture 
of  many  steels  which  we  formerly  imported.  We  shall  continue  to 
supply  these  special  steels  and  also  the  extensive  “after- war”  require- 
'  ments  of  all  kinds  of  steel  for  the  coming  expansion  of  railroad,  shipping, 
and  building  industries,  and  for  reconstruction  purposes  abroad.  It 
behooves  as,  then,  for  the  good  of  the  industry  and  of  the  Nation,  to 
increase  our  knowledge  and  success  in  the  work  by  reading  and  learning 
from  the  experience  of  others. 

IRON. 

Of  the  materials  which  go  into  the  manufacture  of  iron,  the  ore  itself 
bulks  largest.  But  greater  interest  has  been  given  to  coke,  and  the 
modern  “by-product”  coke  oven  not  only  gives  a  larger  yield  of  coke 
from  the  coal  charged,  but  allows  the  recovery  of  by-products  that  were 
not  possible  with  the  old  “beehive”  oven,  and  those  by-products  are 
finding  a  wide  and  varied  market.  Everything  in  the  way  of  iron  and 
steel  comes  through  the  blast  f  arnace,  wnich  therefore  has  an  outstand¬ 
ing  importance.  After  the  molten  iron  has  run  into  the  sand  pig-molds, 
or  into  brick-lined  ladels,  the  metal  is  just  beginning  its  interesting 
journey.  Some  of  it  is  remelted  and  run  into  molds  as  castings,  stove 
parts,  machine  parts,  etc.  Malleable  castings  are  thus  made,  but  by 
careful  regulation  of  the  composition. 

STEELS. 

Steel  will  undoubtedly  play  even  a  larger  part  in  national  develop¬ 
ment  during  the  next  year  or  two  than  it  did  during  the  war.  Greater 
attention  is  now  given  to  perfecting  various  types  of  finished  steel. 
Steel  is  pig  iron  from  which  the  excess  carbon  has  been  removed.  But 
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certain  amounts  of  carbon  remaining  in  steels  give  them  their  natural 
hardness.  The  electric  furnace  for  making  steel  castings,  alloy  steels 
and  even  carbon  and  high-speed  steels,  has  come  so  widely  into  use  that 
it  deserves  careful  study. 

Probably  98  per  cent  of  the  total  steels  are  of  the  softer  varieties  (less 
than  0.65  per  cent  carbon).  These  are  made  mainly  by  the  Bessemer 
and  open-hearth  processes  and  are  shaped  by  the  rolling  mills,  forge 
shops,  etc.,  into  rails,  wires,  and  structural  shapes,  which  require  no 
“hardening.” 

▼  y  ▼ 

BORROW  THESE  BOOKS  FROM  YOUR  PUBLIC  LIBRARY. 

The  following  books  form  a  course  covering  the  whole  industry,  for 
the  man  who  wishes  to  understand  his  work  more  thoroughly  and  gain 
by  what  others  have  done. 

The  reading  of  eight  (including  Stoughton’s  “Metallurgy”  and 
Johnson’s  “Blast  Furnace  Operation”)  brings  a  certificate  from  the 
Government  described  on  page  5.  But  this  circular  would  encourage 
the  reading  of  single  volumes  by  those  who  do  not  care  to  undertake 
the  whole  course. 

1.  Nontechnical  Chats  on  Iron  and  Steel.  By  L.  W.  Spring.  Stokes. 

$2.50. 

2.  The  A.  B.  C.  of  Iron  and  Steel.  By  A.  O.  Backert.  3d  ed.  Pen- 

ton  Pub.  Co.  $5. 

3.  The  Metallurgy  of  Iron  and  Steel.  By  Bradley  Stoughton. 

McGraw-Hill.  $3. 

4  and  5.  Metallurgy  of  Steel.  By  Harbord  and  Hall.  2  vols.  (each 

counting  for  one  credit).  (Yol.  2  on  rolling  and  other  mechan¬ 
ical  treatment.)  6th  ed.  Lippincott.  $13.50. 

6.  Modern  Coking  Practice.  By  Christopher  and  Byrom.  2  vols. 

(Vol.  2  on  by-products.)  Henley.  $3  per  vol. 

7.  Principles,  Operation,  and  Products  of  the  Blast  Furnace.  By 

J.  E.  Johnson.  McGraw-Hill.  $5. 

8.  The  Blast  Furnace.  By  Robert  Forsythe.  3d  ed.  U.  P.  C* 

Book  Co.  $4. 

9.  Principles  of  Iron  Founding.  By  R.  G.  G.  Moldenke.  McGraw- 

Hill.  $4. 

10.  Production  of  Malleable  Castings.  By  R.  G.  G.  Moldenke. 

Penton.  $3. 


(3) 


11.  Iron  and  Steel.  By  Jones  and  Oberg.  Industrial  Press.  $2.50. 

12.  Steel,  Its  Selection,  Annealing,  Hardening  and  Tempering.  By 

R.  E.  Markham.  4th  ed.  Henley.  $3. 

13.  Steel  and  Its  Heat  Treatment.  By  D.  K.  Bullens.  2d  ed. 

Wiley.  $4. 

14.  Electric  Furnaces  in  the  Iron  and  Steel  Industry.  By  Roden- 

hauser,  and  others.  2d  ed.  Wiley.  $3.75. 


In  the  preparation  of  this  course  valuable  help  was  given  by  L.  W.  Spring,  chief 
chemist  and  metallurgist  of  the  Crane  Co.,  Chicago,  and  by  the  Carnegie  Library  of 
Pittsburgh.  One  of  a  series  of  “After-War  Reading  Courses”  edited  for  the  United 
States  Bureau  of  Education  and  the  American  Library  Association,  by  Joseph  L. 
Wheeler,  librarian,  Youngstown  Public  Library.  The  cover  design  by  Herbert  Paus 
is  used  by  courtesy  of  Collier’s  Weekly. 
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A  certificate,  of  which  the  above  is  a  small  facsimile,  will  be  given 
to  any  person  who  reads  the  books  required  in  this  course  (see  previous 
page).  Send  to  the  United  States  Bureau  of  Education  at  Washington, 
D.  C.,  your  name,  address,  age,  the  date  of  beginning  the  course,  and 
name  of  the  course  you  wish  to  undertake.  Each  course  must  be  com¬ 
pleted  within  three  years.  Notify  the  Bureau  at  the  time  each  book 
is  begun.  When  it  is  finished,  send  a  summary  of  it.  This  summary 
must  include  information  from  at  least  three  parts  of  the  book. 


BORROW  THESE  BOOKS  FROM  YOUR  PUBLIC  LIBRARY. 

By  application  to  your  local  library  or  your  State  library,  you  may 
be  able  to  borrow  these  books.  They  can  be  purchased  through  your 
book  dealer.  The  Bureau  of  Education  does  not  furnish  books. 

If  you  wish  to  enroll  in  this  or  any  other  of  the  courses  issued  by  the 
United  States  Bureau  of  Education,  fill  out  the  blank  application  form 
given  herewith,  tear  it  off  and  return  it  to  the  United  States  Bureau  of 
Education,  Washington,  D.  C.,  being  careful  to  give  the  name  and 
number  of  the  course  desired.  If  you  live  in  any  one  of  the  following 
States,  instead  of  returning  the  application  to  the  Bureau  of  Educa¬ 
tion,  send  it  to  the  address  given  for  your  State: 

Arizona. — Frank  C.  Lockwood,  Extension  Division,  University  of 
Arizona,  Tucson,  Ariz. 
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Indiana. — Walton  S.  Bittner,  Extension  Division,  University  of 
Indiana,  Bloomington,  Ind. 

Iowa. — 0.  E.  Klingaman,  Extension  Division,  University  of  Iowa, 
Iowa  City,  Iowa. 

Kentucky. — Wellington  Patrick,  Extension  Division,  University  of 
Kentucky,  Lexington,  Ky. 

North  Dakota. — Albert  S.  Yoder,  Extension  Division,  University  of 
North  Dakota,  Grand  Forks,  N.  Dak. 

South  Carolina. — Reed  Smith,  Extension  Division,  University  of 
South  Carolina,  Columbia,  S.  C. 

South  Dakota. — John  C.  Tjaden,  Extension  Division,  University  of 
South  Dakota,  Vermillion,  S.  Dak. 

Virginia. — Charles  G.  Maphis,  Extension  Division,  University  of 
Virginia,  Charlottesville,  Va. 

Wisconsin. — Louis  E.  Reber,  Extension  Division,  University  of 
Wisconsin,  Madison,  Wis. 

The  following  courses  are  ready  for  distribution : 

Course  1.  The  Great  literary  Bibles. 

2.  Masterpieces  of  the  World’s  Literature. 

3.  A  Reading  Course  for  Parents. 

4.  Miscellaneous  Course  for  Boys. 

5.  Miscellaneous  Course  for  Girls. 

6.  Thirty  Books  of  Great  Fiction. 

7.  Thirty  World  Heroes. 

8.  American  Literature. 

9.  Thirty  American  Heroes. 

10.  American  History. 

11.  France  and  Her  History. 

After-War  Course  No.  12. — Heroes  of  American  Democracy — What 
Yesterday  Means  for  To-day. 

No.  13. — The  Call  of  Blue  Waters — A  Reading  Course  of  Seaman¬ 
ship,  Navigation,  and  Marine  Engineering  for  Men  in  the  Sendee 
and  the  Merchant  Marine. 

No.  14. — Iron  and  Steel — A  Reading  Course  on  the  Manufacture  of 
Iron  and  Steel,  including  the  Blast  Furnace.  Metallurgy  of  Steel, 
and  Its  Manipulation  Into  Various  Products. 

No.  15. — Shipbuilding — A  Reading  Course  on  the  Shipbuilding 
Industry — The  Shipyard,  Steel  Ships,  Preparing  the  Framework, 
Erecting  the  Hull,  Wood  Ships,  and  Shipfitting. 

No.  1G. — Machine  Shop  Work — A  Reading  Course  on  Machine  Shop 
Work  in  its  Various  Branches. 
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DEPARTMENT  OF  THE  INTERIOR 

BUREAU  OF  EDUCATION 
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*  SHIPBUILDING  * 


THE  AMERICAN  FLAG  ON  THE  SEAS. 

One  of  the  wonders  of  the  great  World  War  was  the  rapid  growth  of 
the  shipbuilding  industry  in  the  United  States.  In  a  half  century  of 
neglect  the  former  proud  position  of  the  American  merchant  marine 
had  been  lost,  and  the  American  flag  had  come  to  be  seldom  seen  on 
the  great  ocean  paths.  But  the  war  has  changed  all  that.  More  than 
1,000  shipyards  were  completed  or  under  construction  in  1919,  and 
American  enterprise  is  producing  a  greater  tonnage  of  ships  each 
month  than  we  formerly  did  in  a  year.  The  American  ship  output 
for  1918  was  more  than  3,000,000  dead- weight  tons,  as  compared  with 
about  300,000  tons  in  the  year  1916.  This  output  was  nearly  doubled 
in  1919. 

THE  SHIPYARD. 

The  modern  shipyard  is  a  complicated  industrial  city,  employing 
thousands  of  men  and  covering  hundreds  of  acres.  Aside  from  the 
offices  and  warehouses,  there  are  the  mold  loft,  the  steel  mill,  the  power 
house,  the  engineering  building,  and  a  score  of  shops  and  sheds  where 
special  equipment  is  prepared.  Powerful  locomotives  and  gigantic 
cranes  are  in  operation;  gangs  of  riveters  are  busy  on  high  scaffolds. 
At  the  piers  shipwrights,  carpenters,  electricians,  riggers,  painters,  and 
many  other  workmen  are  putting  on  the  final  touches  after  launching. 
A  recent  book,  “The  Shipbuilding  Industry,”  by  R.  W.  Kelly  and 
F.  J.  Allen  (1918,  303  pages,  Houghton  Mifflin,  $3),  describes  the 
industry — general  and  in  detail — and  is  fully  illustrated. 

STEEL  SHIPS. 

Ships’  hulls  are  now  for  the  most  part  made  of  steel,  and  the  body  of 
the  ship  is  composed  of  thousands  of  steel  plates  ranging  in  thickness 
from  one-fourth  inch  to  1  inch,  joined  by  rivets  and  supported  by  the 
steel  beams  and  ribs.  The  parts  are  formed  in  steel  fabricating  shops 
and  assembled  in  the  shipbuilding  yards. 

The  first  step  in  ship  construction  is  the  preparation  of  the  design, 
which  serves  a  purpose  similar  to  that  of  architect’s  plans  for  a  build¬ 
ing.  The  speed,  safety,  and  stability  of  a  ship  depend  upon  the  shape 
of  the  hull. 

The  designer’s  specifications  are  taken  to  the  drafting  department, 
where  blue  prints  are  prepared  to  cover  every  part  of  the  ship’s  hull 
and  machinery.  In  a  large  room  called  the  “mold  loft,”  which  has  a 
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floor  probably  COO  feet  long  and  100  feet  wide,  the  drawings  are  laid 
out  and  full-sized  patterns  of  wood  or  paper  are  carefully  cut  for  the 
various  structural  parts  of  the  ship. 

The  following  books  on  general  shipbuilding  and  the  design  of  ships 
are  worthy  of  careful  reading  by  anyone  engaged  in  this  industry: 

1.  Walton,  Thomas.  Steel  Ships:  Their  Construction  and  Mainte¬ 

nance.  Lippincott.  $7.  \ 

2.  McBride,  J.  D.  Handbook  of  Practical  Shipbuilding.  Van 

Nostrand.  $2. 

3.  Desmond,  Charles.  Naval  Architecture  Simplified.  Rudder 

Pub.  Co.  $5. 

4.  Attwood,  E.  L.,  and  Cooper,  I.  C.  G.  A  Textbook  of  Laying-off. 

2d  ed.  Longmans.  $2.25. 

5.  Attwood,  E.  L.  Textbook  of  Theoretical  Naval  Architecture. 

7th  ed.  Longmans.  $3.50. 

6.  Robinson,  R.  H.  M.  Naval  Construction.  U.  S.  Naval  Institute. 

$4. 

An  expensive  work  which  covers  the  subject  in  great  detail  is  A.  C. 
Holmes’s  “ Practical  Shipbuilding”  (1918,  2  v.,  Longmans,  $20)  which 
some  readers  may  be  able  to  purchase  or  borrow  from  their  library. 

PREPARING  THE  FRAMEWORK  AND  PLATES. 

When  the  templates,  or  patterns,  are  received  from  the  mold  loft, 
the  shipfitters  mark  off  the  forms  of  the  plates  on  the  sheet  steel  and  cut 
and  punch  them  as  indicated.  A  book  that  will  be  of  assistance  to  the 
cutter  or  welder  is  “  Oxy-acetylene  Practice,”  by  R.  J.  Kehl,  Ameri¬ 
can  Technical  Society,  $1.25;  or  “Oxy-acetylene  Welding  and  Cut¬ 
ting,”  by  H.  P.  Manly,  Drake,  $1.25. 

ERECTING  THE  HULL— REAMING  AND  RIVETING. 

jf- 

In  constructing  the  hull  the  first  step  is  to  lay  the  keel.  A  number 
of  keel  plates  are  laid  end  to  end  upon  heavy  blocks  along  a  prepared 
line  and  connected  by  steel  pieces  called  “butt  straps.”  The  bottom 
and  floor  plates  are  then  put  in  position  and  the  structural  framing  (the 
skeleton  of  the  hull)  is  erected. 

One  of  the  most  important  operations  in  shipbuilding  is  riveting. 
This  work  must  be  very  carefully  done,  to  withstand  the  constant 
stress  and  pull  which  becomes  very  heavy  when  a  ship  is  tossed  in  a 
storm.  Carmichael’s  “Practical  Ship  Production,”  (McGraw-Hill, 
$3),  has  an  illustrated  chapter  which  gives  practical  hints  on  rivet¬ 
ing.  “Compressed  Air  for  the  Metal  Worker,”  by  C.  A.  Hirschberg, 

(3) 


McGraw-Hill,  $3,  discusses  the  use  of  compressed  air  in  riveting. 
“Electric  Welding,”  by  Hamilton  and  Oberg,  Industrial  Press,  $3. 
explains  this  type  of  welding. 

WOODEN  SHIPS— SHIP  FITTING. 

/ 

The  following  books  deal  with  wood  shipbuilding  as  it  has  developed 
during  the  past  two  years:  H.  C.  Estep’s  “How  Wooden  Ships  are 
Built,”  Penton  Pub.  Co.,  $2;  W.  H.  Curtis’s  “Elements  of  Wood  Ship 
Construction,”  McGraw-Hill,  $2.50;  and  It.  M.  Van  Gaasbeek’s  “A 
Practical  Course  in  Wooden  Boat  and  Ship  Building,”  $1.50.  Each  of 
these  books  is  fully  illustrated.  M.  Pate’s  “Naval  Artificer’s  Manual  ” 
(U.  S.  Naval  Institute,  $2)  is  devoted  to  the  details  of  ship  fitting. 

THE  READING  COURSE. 

The  reading  of  10  of  the  foregoing  books  is  required  to  win  the  certifi¬ 
cate  of  the  Bureau  of  Education,  but  this  list  is  meant  also  to  encourage 
the  reading  of  single  volumes  by  those  who  do  not  care  to  undertake  the 
whole  course. 


This  course  was  prepared  by  J.  G.  Randall,  historian  of  the  United  States  Shipping 
Board,  Washington,  with  the  cooperation  of  the  Technical  Department  of  the  Seattle 
Public  Library. 

One  of  a  series  of  “After- War  Reading  Courses,”  edited  by  Joseph  L.  Wheeler,  librarian 
Youngstown  Public  Library,  for  the  United  States  Bureau  of  Education  and  the 
American  Library  Association  Publishing  Board. 
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THE  CERTIFICATE. 

A  certificate,  of  which  the  above  is  a  reduced  facsimile,  will  be  given 
to  any  person  who  reads  the  books  required  in  the  course  on  pre¬ 
ceding  pages.  Send  to  the  United  States  Bureau  of  Education,  Wash¬ 
ington,  D.  C.,  your  name,  address,  age,  the  date  of  beginning  the 
course,  and  name  of  the  course  you  wish  to  undertake.  Each 
course  must  be  completed  within  three  years.  Notify  the  bureau  at  the 
time  each  book  is  begun.  When  it  is  finished,  send  a  summary  of  it. 
This  summary  must  include  information  from  at  least  three  parts  of 
the  book. 

BORROW  THESE  BOOKS  FROM  YOUR  PUBLIC  LIBRARY. 

By  application  to  your  local  library  or  your  State  library,  you  may 
be  able  to  borrow  these  books.  They  can  be  purchased  through  your 
book  dealer.  The  Bureau  of  Education  does  not  furnish  books. 

If  you  wish  to  enroll  in  this  or  any  other  of  the  courses  issued  by  the 
United  States  Bureau  of  Education,  fill  out  the  blank  application  form 
given  herewith,  tear  it  off  and  return  it  to  the  United  States  Bureau  of 
Education,  Washington,  D.  C.,  being  careful  to  give  the  name  and 
number  of  the  course  desired.  If  you  live  in  any  one  of  the  following 
States,  instead  of  returning  the  application  to  the  Bureau  of  Education 
send  it  to  the  address  given  for  your  State: 

Arizona. — Frank  C.  Lockwood,  Extension  Division,  University  of 
Arizona,  Tucson,  Ariz. 
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Indiana. — Walton  S.  Bittner,  Extension  Division,  University  of 
Indiana.  Bloomington,  Ind. 

Iowa: — O.  E.  Klingaman,  Extension  Division,  University  of  Iowa, 
Iowa  City,  Iowa. 

Kentucky. — Wellington  Patrick,  Extension  Division.  University  of 
Kentucky,  Lexington.  Ky. 

North  Dakota. — Albert  S.  Yoder,  Extension  Division,  University  of 
North  Dakota,  Grand  Forks.  N.  Dak. 

South  Carolina. — Reed  Smith,  Extension  Division,  University  of 
South  Carolina,  Columbia,  S.  C. 

South  Dakota. — John  C.  Tjaden,  Extension  Division,  University  of 
South  Dakota,  Vermillion,  S.  Dak. 

Virginia. — Charles  G.  Maphis,  Extension  Division,  University  of 
Virginia,  Charlottesville,  Va. 

Wisconsin. — Louis  E.  Reber,  Extension  Division,  University  of 
Wisconsin,  Madison,  Wis. 

The  following  courses  are  ready  for  distribution: 

Course  1.  The  Great  Literary  Bibles. 

2.  Masterpieces  of  the  World’s  Literature. 

3.  A  Reading  Course  for  Parents. 

4.  Miscellaneous  Course  for  Boys. 

5.  Miscellaneous  Course  for  Girls. 

6.  Thirty  Books  of  Great  Fiction. 

7.  Thirty  World  Heroes. 

8.  American  Literature. 

9.  Thirty  American  Heroes. 

10.  American  History. 

11.  France  and  Her  History. 

After-War  Course  No.  12. — Heroes  of  American  Democracy — What 
Yesterday  Means  for  To-day. 

No.  13. — The  Call  of  Blue  Waters — A  Reading  Course  of  Seaman¬ 
ship,  Navigation,  and  Marine  Engineering  for  Men  in  the  Service 
and  the  Merchant  Marine. 

No.  14. — Iron  and  Steel — A  Reading  Course  on  the  Manufacture  of 
Iron  and  Steel,  including  the  Blast  Furnace,  Metallurgy  of  Steel, 
and  Its  Manipulation  Into  Various  Products. 

No.  15. — Shipbuilding — A  Reading  Course  on  the  Shipbuilding 
Industry — The  Shipyard,  Steel  Ships,  Preparing  the  Framework, 
Erecting  the  Hull,  Wood  Ships,  and  Shipfitting. 

No.  16. — Machine  Shop  Work — A  Reading  Course  on  Machine  Shop 
Work  in  its  Various  Branches. 
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